Introduction
Modern CNC manufacturing systems can provide linear interpolations and circular interpolations for high-speed ,precision and advanced CNC machining tools of 2D or 3D surfaces for the following resons [1] [2] [3] : interpolation time bigger, calculation more complicated, and curve chord are changed. NURBS have been used by many CAD/CAM systems as a 3D geometry reprentation ,which became CNC machining standard. Researchers [4] [5] [6] have researched interpolation algorithms for NURBS curves. Here has been attempts to change the feed rate in NURBS interpolation [7] .Literature [8] [9] were given some NURBS interpolation algorithms, which makes NC programming complicated. Shpitalni et al. [9] derived the same interpolation algorithm by using Taylor's expansion. Houng and Yang [10] were given Cubic spline curve interpolator by using Euler algorithm. Lo and Chung [11] proposed the error interpolation algorithm which error calculations changed by curve chord.
On the basis of the research above, a Newton-Rapson iterative interpolation algorithm for NURBS is presented in this novel. The simulation results show that the algorithm is consistent with a NURBS curve interpolation requirements. This interpolation algorithm cannot meet the highspeed and high-accuracy NURBS curves interpolation requirements.
NURBS Interpolator
In this note, NURBS curve is used to represent a parametric adaptive of curve, and it is introduced first. Supposed ( ) p u can be represented NURBS curve. While NURBS [3] are parametrically mathematical definition by the following Eq.(1): 
Where  denotes vector modulo and therefore 
H O T denotes the higher order terms. Second-order derivate of u is given as [3] ( ) ( )
Also, the first-order interpolation equation for NURBS curve is obtained by substituting Eq. (5)into Eq.(6) can be represented as follows:
We can get second -order interpolation equation for NURBS curve.
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As shown in Eq. command. Since NURBS curve feed speed V u （ ） is changed according to the radius of curvature, the following feed speed rule is proposed for parametric curves: Figure 3 for Flowchart of algorithm. Newton-Rapson iterative interpolation method is explained as follow:
（14）

Interpolation algorithm flow chart
Step1: the input date are from NURBS curve parameters model such as NURBS curve control points, weight vector and so on.
Step2: the NURBS curve position ( , , ) i i i y x z can be calculated by using Newton-Rapson iterative interpolation method which exist a ε .
Step3: According to Eq.(14), the max feed speed and the min feed speed that we can be known ,NURBS curve interpolation is finished. 
Experiment simulation and data analysis
In this simulation ,this interpolation scheme is realized on the motion controller developed by our own lab, based on DSP TMS20C543,Development environment is a PC with AMD Sempron 2,800+2.1Ghz CPU,2GB RAM, and main frequency is 1.44MHz,machine tool is machine center. Machining parameters and dynamics parameters are shown in Table 1 . In the paper, the interpolation of a Newton-Rapson iterative interpolation curve is utilized as an example to the Newton-Rapson iterative algorithm. The control points ,weight vector, and knot vector of NURBS for the provided example are assigned as follows: The control pointsare As can be seen from Fig. 4, Fig. 5 , Fig.6 and table 2, in the process of the interpolation, interpolation time reduced , max chord error and max contour error deceased, the special compensation allowed values in the interpolation process significantly reduced as the value of 0 .0125mm, chord error max value is 7.980, which meet the expected to interpolation, i.e. to reduce the compensation error and interpolation step chord error. To verify the high efficiency and reliability of this Newton-Rapson iterative interpolation algorithms are applied in the experiments to make a comparison .It can be seen that Newton-Rapson iterative interpolation algorithm is feasible and efficent.
Summary
In the paper, a novel on Newton-Rapson iterative interpolation algorithm for NURBS curve is introduced. The common parameter ( , , ) interpolation method which exist a ε . Where V u （ ） can be represented feed speed command in machining process. Simulation results show that the proposed NURBS curve interpolator meet the high-speed and high-accuracy interpolation requirements of CNC systems. In addition ,NC machining time can be reduced. Implementation on NC machine has proven the feasibility of a developed interpolation algorithm.
